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Analysis of the Statistical and Time-Series
Characteristics for Pan Evaporation
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Summary

In order to estimate furture consumtive use, some statistical characteristics of 22-
year pan evaporation data at four selected stations were calculated in this study.
Districal distribution, trend analysis and time-series, statistical and periodic analysis for
annual, monethly and ten-day values were performed in the statistical analysis. The
stations are Seoul, Taeku, Jeonju and Mokpo for monthly data, and Suweon data are
compared to the reported Penman values.

The results ars as followed:

1. Annual evaporation ranged to 990-1, 375mm varying with the locations of the sta-
tions. The Districal distribution of evaporation in the Republic is shown in Fig. 1,

2. The trend analysis for annual’evaporation resulted in detail in Table 2 and Fig. 2,
through simple moving average methods. The results show relatively short-period
data of about 10 years would be acceptable for field use.

3. The means and dispersions of monthly evaporation at four stations are detailed in
Table 3.

4, The monthly evaporation approached to the trend of normal distribution. Fig. 3
showed the examples of normal distribution for each typical monthly data.

5. The correlograms detailed in Fig. 4, shows the time-series characteristics of
monthly evaporation, whose periodic term should be twelve months.

6. The periodic analysis for monthly evapolation resuits in Table 4. Fig. 5 shows
the comparison of estimated values to actual and the trend approaches Shuster’s
periodic trend.

7. A periodic description of days after March 1 for irrigation periods was developed
to predict ten-day evaporation in Fig. 6. The ten-day evaporation is different in the
distribution form and occurence period of maximum values from the reported Pen-

man's evapotranspiration.
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Table. 1. Specification of statiens

Stations La(tii\gt):de Lorz%i)tude { Herifhc,
Sokcho 38°—127 | 128°—3¢ 25.8
Chunchun 3752 127—36 74.0
Kangreung 37—45 12854 26.0
Seoul 3734 126—58 85.5
Ulreungdo 3729 130—54 221.1
Incheon 37—29 126—38 68,9
Suweon | 3716 126—59 36.9
Susan 36—47 126—27 19,7
Chungju 36—38 12726 59.0
Daejeon 36—18 127—24 77.1

‘Chupoongrung 36—13 | 128—00 245.9
Pohang 36—02 | 12923 5.4
Kunsan 3559 126-—42 26.3
Daeku 3553 128—37 57.8
Jeonju 5—49 . 12709 51.2
Ulsan 3—33 | 129—19 | 315
Jinju 35—11 | 128—05 25.0
Kwangju 3508 126—55 70.9
Pusan | 3506 129—02 9.2
Chungmu 3450 12826 32,2
Mokpo 34—47 126—23 53.4
Yeosu 34—44 127 —44 67.0
Jeju 33—31 126—32 22.0
Sukyupo 3314 126—34 51,9
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Fig. 1. Variation of annual evaporation.
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Table. 2. Statistical Characteristicls of simple moving averages of annual pan evaporation

% Moving averages | Standard |
m | P | dfferance. Mean 1 o (%) Remarks
{ max. D) \ mix. (2) (H—(2) i deviation
} , 1215.6 1024.2 191, 4 114.4 i 54,861 % 4.9
3 . 1200.2 1060.3 | 130.9 62 | 37,222 | 3.3
5 i 1175.7 1061.5 5 114.2 1160 | 30,636 % 2.7
7 1 1160.0 1080.0 | 80.0 1181 | 25,468 2.4
? 1 nsL3 1081.4 | 9.9 AT 1,325 1.9
"o sz 1090.0 | 42.1 1Mz.o | 14,3038 1.3
130 1121.6 1096.1 | 25.5 1113.9 8,323 .7
15 1 1120.8 1.7 9. 1116.2 2,890 .2 i
mean | 11597 1.2 | L2
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Ml BETEY HHE me] AT AL TLHSY
random E#S 1/mf$3  HEe KA O
Taible. 29 Rl A 2E el Fo] BEFEY
e m=14w 4.9%, m=349 3.3% 5% E)
sd m=153 0.2%2 A9 1I/mfF2 FHEEL -+
Bl Scb, B3 MERHS o]l 20Fe 4.9%F
B AL EFY KERY Higel LE22A o
B ORZBES BE Pz SR HEE oJF2 I
‘:}.- (1)(18)

Blbe BRE EEI KE&Y HEYFRE I
b HHES R, BE FEEEC 3%Y A
2, BAMEE 7.7%, BATEE 4.6% BE THER
He £F 2got, 1159 73—?-011‘—: 5% 1.6%,
2.2, 1589 A $ol& 0.57%, 0.2% AN B
e veEhllz ok, #MN1965)3 EREFOHFT &
BE 55 A 18.2%RA, I5F] AL T.2%H
M, 304 AF 45HNA S Bl KEREE
A 305 LIES HHREF ol &3k Atz B
Adeh 0 ol KBI KRk A¥e LUEH
mlel olml AR 30 HId LA AL %E
vl ol &) BEM RRMEY HitRFH AELEE
wR®oL gos &y 10EM ASe IRz 7

®Y A
2. AHT AR ES| MItH 5

AP KBE HH BRI R 2K FiHy
e Fetd R EHARKE H#EY smigs 2
Hslr] A3t HED R REEE REsz ds
AEER AL, X558 2, RAS 4EFRY HE
E FEEstd, ot FIED KR RHE 2
FRiEe 1952955 197457 % (1956 EE s 22
R ESRME ol lch. Tablede Lik 4FMIRY A
KR AT LK KRS 24F Aol

BmRE 39 Faolt

Table. 3(a) Basic statistical data of monthly
evaporation at Seoul station

Coeffici- ‘Ck)éff1c1

MonthEMean Eéi?;iggldl ‘V:rtxacgon‘{Sirelfvgiss ‘Rﬁga
1| ars S.Hb‘ 13.519[ —0.032
2 i 45.1 5.3480  11.866l  0.015
3 . 791 8.302 10.494]  0.250
4 '1 4.2 17,577 15591 0.182
5 11545 19.1400 12.35¢  0.082
6 144.3 23.882; 16,545 0.383
7 1153l 22158 19.213)  0.126
g 1287 19.¢08 15.237]  0.647
9 l04.0] 28185 27.082 —2.084
10 | 891 10.114  11.354  0.939
ol os7al o so281 asn| 1,435
12 1397 3,954 9.595  1.077

Table. 3(b) Basic Statistical data of monthly
evaporation at Daeku station

iCoeffici- Coeffici-

'Rema-

|
Monthf\lean g;i?ﬁﬁég |Vart1a(:;flon5?<r;§vg£ssl rks
10,9 11.450{ 18841, —0.214
21 65.1] 9,806 15.055 —0.098
3 107.7, 17.605| 16.353 —0.054,
4] 1343 17.527] 13.054 —0.621]
5 1170, s{ 20.9300 12.25¢ O 337;
6 ‘[171.1 34.861)  20.370 —0.155
7 1598 57.692] 23.59L  0.718
8 | 170.6 38460 22543  0.44Q,
o M5 19.724) 17.136  0.4¢4
10 967 13.978 14.458  0.357
N . 7.8 97150 14,337 —0.311
12 0§91 9.935 14,818 —0.078

~4475~



HRE RS

3k ®19% ®3%

19774 98

Table. 3(c) Basic statistical data of monthly

evaporation at Jeonju station

Coeffici- Coeffici-

IRema-

\Ionrnl‘\lean %éi?ﬁﬁgﬁ V::Fuftfxonysi’;fvroxgss rks
1 seel 8168 22,308 —0.165
2 0 42,1 9313 22.137] —0.761)
30 7570 13.944 18,413 —0.385
4 1088 14.590 13.407{ 0. 346
Sz 22.280 15.143‘ 0.282
o | 150.7] 30.303 20.111]  0.379
7015585 26,917 19 7}8[ 0. 186
3 145,322,664 15, 597} Q.33
9 105.5  14.943 141670 0.452

19, 875 12604 14412 0.458
1, 52,0 7.281  14.008| —0.030
120 9200 6.961. 17.839 —0.042

Table. 3(d) Basic statistical data of monthly

evaporation at Mokpo station

5tandard Coeffml- Coeffici- - P*ma:

R TR
51.5] 8.463 16,418 0.545,
21 sty s288 110520 —cooss
5| s 16016 19115 —0.880
& 1109.7] 17,7680 16,193 —0.442
5| 139 19.522, — —!
6 11449 34.544) 23.834  C.171
7 1127.2 33.781]  24.6230  ¢.208
8 1170.3 35.305 20.728  0.229
9 130.7} 3].381} 24.005} 1.023
10 | 1188 20.709 17.4554 1.389
i 77.41 11.497‘ 14.854)  0.255
12 | se si 9. 6571 15. 935? —
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Fig. 3(a) Goodness of fit of normal distri-
bution to monthly evaporation at
Seoul station.
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Fig. 4(a) Correlogram of monthly evapora-
tion at Seoul Station.
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Fig. 4(b) Correlogram of monthly evapora-
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Fig. 4(c) Correlogram of monthly evapora-
tion at Jeonju Station.

1.om Mokpo—station

Fig. 4(d) Correlogram of monthly evapora-
tion at Mokpo Station.
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Fig. 5(c) Periodic description of . monthly
pan evaporation at Jeonju station.
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Fig. 5(d) Periodie description of monthly
pan evaporation at Mokpo station
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Table. 4. Periodic analysis of monthly mean pan evaperation and Results of x2-test of

goodness of fit.

Station ! Periodic Analysis

X x*-value Remarks
Seoul | #,=92.4-51.76 cos ,~10.90sin z, 16, 244%% x,__ZP"_t
Taeku | P,=114.91-59.75 cos x,—10. 70 sin x, 6. 4%
Jeonju 1 V,=93.9—57. 14 cos x,—12. 19 sin %, 5. 966%%
Nokpo } ¥, =106, 8—59.86 cos x, —26. 70 sin x, 21.743%%

Table. 4] 4] E= wpst o] & FEEMFTl o3
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BEERELZLE (RBABE BT 55 Fig. 6
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Fig. 6. Periodic description of ten-day pan
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